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[Name] 

Ikeuchi Hiroyuki (1 other ) 
(57) [Abstract ] 

[Problems to be Solved by the Invention ] 

It is superior in handling property , it offers thermal 
conductivity composition where also thermal characteristic is 
superior in like grease . 

[Means to Solve the Problems ] 

Combining with wax or softener l~1500parts by weight , 
tackifier 0-1000parts by weight , thermally conductive filler 
10-1200parts by weight vis-a-vis thermoplastic resin , or the 
rubber lOOparts by weight making compound , or combining 
with tackifier 0-1000parts by weight , thermally conductive 
filler 10-1200parts by weight vis-a-vis the wax lOOparts by 
weight it makes compound . 



[Claim (s )] 
(Claim 1 ] 

thermal conductivity composition . which is combined with 
wax or softener l~1500parts by weight , tackifier 0-1000parts 
by weight , thermally conductive filler 10-1200parts by 
weight vis-a-vis the thermoplastic resin lOOparts by weight 

[Claim 2 ] 

thermal conductivity composition . which is combined with 
wax or softener l-1500parts by weight , tackifier 0-1000parts 
by weight , thermally conductive filler 10-1200parts by 
weight vis-a-vis the rubber lOOparts by weight 

[Claim 3 ] 

thermal conductivity composition . which is combined with 
tackifier 0-lOOOparts by weight , thermally conductive filler 
10-1200parts by weight vis-a-vis wax lOOparts by weight 

[Claim 4 ] 

Furthermore heat-storing member , in range of 0 - 30 
weight % of thermal conductivity composition addition 
quantity thermal conductivity composition . which is stated in 

i i ...u:~u :„ a 
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any of Claim 1 -3 which is done 
[Claim 5 ] 

thermal conductivity composition . which is stated in any of 
Claim 1 -3 where thermal conductivity composition forms in 
film or sheet condition 

[Claim 6 ] 

In film or sheet condition molded article , thermal 
conductivity composition . which is stated in Claim 5 which is 
a at least one which is chosen from extrusion-molded 
product , solventless coating molded article and dispersion 
coating molded article 

[Claim 7 ] 

When thermal conductivity composition with ambient 
temperature with solid , heating element operates,softening, 
thermal conductivity composition . which it states in any 1 - 6 
it buries the gap of heating element and heat absorption body 
without interstice 

[Claim 8 ] 

thermal conductivity composition . which is stated in any 1 - 7 
softening temperature is range of 35 -120 deg C 

[Claim 9 ] 

thermal conductivity composition . which is stated in Claim 7 
or 8 where viscosity when softeningis 50 - 50,000,000 cP 

[Claim 10] 

thermal conductivity composition . which is stated in Claim 5 
or 6 which formed adhesive layer in the surface of molded 
article of film or sheet 

[Claim 1 1 ] 

Laminating thermal conductivity composition and grid woven 
fabric , film or metal foil , thermal conductivity composition . 
which itstates in any of Claim 1-10 which it processes in 
film or sheet 

[Claim 12] 

In surface thermal conductivity composition . which is stated 
in any of Claim 1-11 where release paper or release film is 
stuck as carrier 

[Claim 13] 

thermal conductivity composition . which is stated in any of 
Claim 5-12 which designates film or sheet ones as reel 
winding condition 

[Description of the Invention ] 
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[0001] 

[Technological Field of Invention ] 

As for this invention being something regarding thermal 
conductivity composition , it regards the thermal conductivity 
composition which is used as electrical component or other 
heat conducting part item and part etc for electrical 
insulation . 

[0002] 

[Prior Art ] 

When you have used, heat emission it does computer , 
transistor , diode , transformer or other electronic part , 
because of heatthere are times when performance of 
electronic part decreases. 

Because of that you can install heat sink in electronic part 
which heat emission is done. 

But, as for heat sink because there is many a thing which is a 
metal ,when electronic part is installed directly, there to be a 
leakeage current or other problem , withoutbeing desirable. 

Because of that putting between mica insulation board , 
thermally conducting grease , polyester etc between electrical 
component and heat sink , it was used, but handling difficult 
to do, those whichpossess performance where thermal 
conductivity is low, is satisfied you could notsay. 

In order to improve these, as proposed to Japan Examined 
Patent Publication Sho 57-19525disclosure , adding boron 
nitride or other thermally conductive filler to rubber , thermal 
conductivity there is an example which has improved. 

In addition in order recently to raise adhesion of heating 
element and the heat sink , it seems that is proposed to Japan 
Unexamined Patent Publication Hei 6-1555 17disclosure , it 
reached pointwhere those of gel type where rubber hardness is 
quite low are widely used. 

[0003] 

[Problems to be Solved by the Invention ] 

But because recently, miniaturization , trend to high 
integration of electrical circuit and high heat emission 
conversionof heating element itself is advanced, using thermal 
conductivity gel composition , when heat handling is 
notpossible it increased. 

Then it goes backward before generation and considerably 
there aretimes when grease is used. 

But, there was a problem that grease handling is difficult. 
[0004] 
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[0010] 

[0011] 
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As for this invention, in order to solve aforementioned 
conventional problem , as for handling nowadays as for 
thermal characteristic it designates that thermal conductivity 
composition which is like a grease is offered as objective with 
thermal conductivity gel extent which ismarketed. 

[0005] 

[Means to Solve the Problems ] 

In order to achieve aforementioned objective , thermal 
conductivity composition of first of this invention designates 
that it combines with wax or softener l-1500parts by weight , 
tackifier 0-1000parts by weight , thermally conductive filler 
10-1200parts by weight vis-a-vis thermoplastic resin lOOparts 
by weight as feature. 

[0006] 

In addition thermal conductivity composition of second of this 
invention designates that itcombines with wax or softener 
l-1500parts by weight , tackifier 0-1000parts by weight , 
thermally conductive filler 10-1200parts by weight vis-a-vis 
rubber lOOparts by weight as feature. 

[0007] 

In addition thermal conductivity composition of third of this 
invention designates that itcombines with tackifier 
0-1000parts by weight , thermally conductive filler 
10-1200parts by weight vis-a-vis wax lOOparts by weight as 
feature. 

[0008] 

Regarding thermal conductivity composition of 1 - 3 rd of 
aforementioned this invention ,furthermore heat-storing 
member 0-30 weight % of thermal conductivity composition 
by fact that itadds from solid phase change is possible to 
liquid to sharp . 

[0009] 

Aforementioned thermal conductivity composition grid 
woven fabric , film , metal foil and making two layers or three 
layers sheet, film condition is possible. 

[0010] 

Putting between between heating element and heat absorption 
body, in order to beable to use, it can process aforementioned 
thermal conductivity composition in film , sheet . 

molding is possible with extrusion molding , solventless 
coating , dispersion coating . 

[0011] 

Aforementioned thermal conductivity composition way 
handling it is easy to do, when with the ambient temperature 
heating element operates with solid , softening, buries gap of 
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heating element and heat absorption body without interstice . 

With because considerably it becomes thin, thermoresistivity 
value can decrease thickness of thermal conductivity 
composition which between heating element and heat 
absorption body issimultaneously quite. 

Because of this , softening temperature of aforementioned 
thermal conductivity composition range of35 - 120 deg C is 
desirable. 

In addition, viscosity when softening range of 50 - 50,000,000 
cP is desirable. 

[0012] 

As for aforementioned thermal conductivity composition it 
can use release paper or release film as carrier and with this 
different shape notch or other postprocessing simple can 
make. 

In addition, because by fact that release paper or release film 
isselected it can make mold release easy it can make handling 
quitesimple. 

[0013] 

As for aforementioned thermal conductivity composition it is 
possible and can automate the assembly step to make product 
of reel winding condition. 

[0014] 

[Embodiment of the Invention ] 

You explain below, concerning embodiment of this 
invention . 

[0015] 

thermal conductivity composition of this invention 
configuration is done by combining with wax or softener 
l~1500parts by weight , tackifier 0-1000parts by weight , 
thermally conductive filler 10-1200parts by weight vis-a-vis 
thermoplastic resin lOOparts by weight . 

[0016] 

As for thermoplastic resin those which are used for hot melt 
adhesive to be good is a ethylene -vinyl acetate copolymer , 
polyethylene , atactic polypropylene , ethylene -ethyl acrylate 
copolymer , polyamide , polyester etc and softening 
temperature those of range of 45 - 1 20 deg C is desirable. 

[0017] 

There is a polyisoprene rubber , SBR , polybutadiene rubber 
etc in rubber . 

[0018] 
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There is a paraffin wax , microcry stall ine wax , low molecular 
weight polyethylene wax , higher alcohol , higher fatty acid 
ester etc in wax . 

softening temperature of thermal conductivity composition 
can adjust addition quantity of wax to thermoplastic resin , 
rubber which becomes base polymer by fact that it changes. 

[0019] 

There is a vegetable softener , mineral oil plasticizer , 
synthetic plasticizer etc in softener . 

There is a cottonseed oil , linseed oil , rapeseed oil , pine tar 
etc in vegetable softener . 

There is a paraffin type , naphthene type , aromatic type etc in 
mineral oil plasticizer . 

There is a dioctyl phthalate , dibutyl phthalate , dioctyl 
adipate , adipic acid isodecyl , Seva sill acid dioctyl , Seva sill 
acid dibutyl etc in synthetic plasticizer . 

[0020] 

rosin and rosin derivative , pinene resin , pentene , there are 
isoprene ,1,3- butadiene , styrene , indene and a chroman 
-indene resin etc, as the tackifier but those which have 
thermoplastic resin , rubber and wax and compatibility 
whichbecome base polymer are desirable. 

[0021] 

There is a aluminum nitride , boron nitride , silicon nitride etc 
as thermally conductive filler which it adds as nitride , there 
isa silicon carbide , titanium carbide , carbonizing boron etc 
as carbide and there is a aluminum oxide , magnesium oxide , 
zinc oxide , calcium oxide , zirconium oxide etc furthermore 
as the basic metal oxide and can use for ideal blend of one, 
two or more kinds . 

[0022] 

particle form of these thermally conductive filler is good with 
whichever of spherical shape or the flake also. 

average particle diameter range of 0.5 - 100;mu m is 
desirable. 

Fact that especially it is desirable is range of 1 - 10;mu m . 

As for ratio of basic metal oxide for nitride and carbide , 
range of 0- 120 parts by weight is desirable vis-a-vis nitride , 
carbide 1 part by weight . 

In addition, combination of nitride and carbide and basic 
metal oxide maycombine, like boron nitride and aluminum 
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oxide basic metal oxide one kind and the nitride and carbide 
like one kind , or boron nitride and aluminum oxide , 
magnesium oxide , the basic metal oxide two kinds and 
nitride and carbide one kind etc, or the nitride , carbide alone 
or other way diverse . 

[0023] 

silane coupling agent treatment it is possible to do to basic 
metal oxide . 

There is a silane coupling agent , titanium coupling agent , 
aluminum coupling agent etc as coupling agent and making 
use of which it is good. 

compounded amount where coupling agent is desirable is 0.05 
- 2 wt% vis-a-vis the basic metal compound lOOparts by 
weight . 

In addition, addition quantity of thermally conductive filler 5 - 
1200 parts by weight is desirablevis-a-vis thermoplastic resin 
or rubber lOOparts by weight . 

[0024] 

There is a paraffin type , nitrate salt system, a acetate system 
and a thiosulphate system etc in heat-storing member and can 
use for ideal blend of one, two or more kinds . 

[0025] 

As for this invention for flame resistance grant adding 
aluminum hydroxide , magnesium hydroxide etc it can use 
forideal blend of one, two or more kinds well. 

[0026] 

As for aforementioned thermal conductivity composition 
putting between between heating element and heat absorption 
body, in order to be able to use, it is desirable to processin 
sheet , film . 

sheet, film formation is processable with extrusion molding or 
solventless coating , dispersion coating . 

As for being desirable when with coating , heat is added, 
solventless coating especially is desirable making use of fact 
that it becomes the liquid . 

[0027] 

adhesive which is granted to thermal conductivity 
composition of aforementioned sheet , film making use of 
viscosity of wax to thermal conductivity composition of 
sheet , film maydesignate acrylic resin etc as other than 
sticking of thermoplastic resin , rubber itself which isa base 
polymer in addition to sticking granting or tackifier coating . 
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[0028] 

[Working Example (s )] 

You explain in detail below concerning Working Example of 
this invention . 

[0029] 

(Working Example 1 ) 

Adding paraffin oil lOOparts by weight , aluminum oxide 
lOOparts by weight of average molecular weight 503 which is 
a softener in ethylene -vinyl acetate copolymer lOOparts by 
weight , whileapplying heat, it mixed and made compound . 

It melted with xylene 50parts by weight vis-a-vis this heat 
conduction composition lOOparts by weight , with doctor 
plate paintedin polyethylene terephthalate (PET ). 

Next drying, it drew up thermally conducting sheet of film of 
thickness 0.25mm . 

[0030] 

(Working Example 2 ) 

Adding naphthene oil lOOparts by weight , aluminum oxide 
lOOparts by weight of average molecular weight 301 which is 
a softener in liquid state polybutene lOOparts by weight , 
whileapplying heat, it mixed and made compound . 

It melted with xylene 30parts by weight vis-a-vis this heat 
conduction composition lOOparts by weight , with doctor 
plate paintedin polyethylene terephthalate (PET ). 

Next drying, it drew up thermally conducting sheet of film of 
thickness 0.25mm . 

[0031] 

(Working Example 3 ) 

Adding aluminum oxide lOOparts by weight to paraffin wax 
lOOparts by weight , while applying heat, it mixed and made 
compound . 

It melted with xylene 30parts by weight vis-a-vis this heat 
conduction composition lOOparts by weight , with doctor 
plate paintedin polyethylene terephthalate (PET ). 

Next drying, it drew up thermally conducting sheet of film of 
thickness 0.25mm . 

[0032] 

(Working Example 4 ) 

paraffin oil lOOparts by weight , aluminum oxide lOOparts by 
weight , sodium thiosulfate pentahydrate 30parts by weight of 
average molecular weight 503 which is a softener in ethylene 
-vinyl acetate copolymer lOOparts by weight adding, 
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'JX^U>xU7$U— KPET)IZ^XLfc 0 
ftlvCttMSLT, ff* 0.25mm <7»<;UA#0 

[0033] 

(SIM 5) 

*WWf> 100 ««»ic«fcffl-cft*¥iS 
tt^F-i: 301 ©*7x>**Ou ioo S*ffi< Kft 

100 fi*Sfl, ^J-flMW-MJ^A 5 

*a» 30 a«9*a»Lr!»*4Mt<i:36<&SE 

C(D^fe«ffll$% 100 ajiffllC»LT*i/U> 
30 aiWCfctfU K^-^U-UCck-DT* 
i;x^U>tU75»L/— h(PET)lCj6XLfc 0 

*in?E«£LT , 0.25mm <D7<f JUittt® 
[0034] 

(HMHJH 6) 

/*7?<07^X 100 MSBlcK1b7;U5x^ 
A 100 MSP. ^srtttW-MJ^A 5 7K«3^ 30 

coftfiSMRjiEft 100 MWlc»LT*J/b> 

30 m»-c»»u K^-^u-nz*or* 

*l^T?te«*LT, If $ 0.25mm <D7<Ol<Lft<D 

[0035] 
(HSS0J 7) 

x^L^>-P^ex;n37K'jT-100 aifiSlztk 
fls»-e&*¥9#** 503 a>/^7-f>^;u 
ioo sin* m\tT)^-^?u iooa*gp, 

MW-HJ^A 5 30 MSP;$JJDLT!»£ 

cafl&eattiiHfe ioo a*»ic»ur*5/u> 

<7PXl^XLfco 

«L^tt*^ Lt. V * 0.25mm Qy?4)\,hftff) 

[0036] 
(SIM 8) 
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whileapplying heat, it mixed and made compound . 

It melted with xylene 50parts by weight vis-a-vis this heat 
conduction composition lOOparts by weight , with doctor 
plate paintedin polyethylene terephthalate (PET ). 

Next drying, it drew up thermally conducting sheet of film of 
thickness 0.25mm . 

[0033] 

(Working Example 5 ) 

Adding naphthene oil lOOparts by weight , aluminum oxide 
lOOparts by weight , sodium thiosulfate pentahydrate 30parts 
by weight of average molecular weight 301 which is a 
softener in liquid state polybutene lOOparts by weight , 
whileapplying heat, it mixed and made compound . 

It melted with xylene 30parts by weight vis-a-vis this heat 
conduction composition lOOparts by weight , with doctor 
plate paintedin polyethylene terephthalate (PET ). 

Next drying, it drew up thermally conducting sheet of film of 
thickness 0.25 mm . 

[0034] 

(Working Example 6 ) 

Adding aluminum oxide lOOparts by weight , sodium 
thiosulfate pentahydrate 30parts by weight to paraffin wax 
lOOparts by weight , while applying heat, it mixed and made 
compound . 

It melted with xylene 30parts by weight vis-a-vis this heat 
conduction composition lOOparts by weight , with doctor 
plate paintedin polyethylene terephthalate (PET ). 

Next drying, it drew up thermally conducting sheet of film of 
thickness 0.25 mm . 

[0035] 

(Working Example 7 ) 

paraffin oil lOOparts by weight , aluminum oxide lOOparts by 
weight , sodium thiosulfate pentahydrate 30parts by weight of 
average molecular weight 503 which is a softener in ethylene 
-vinyl acetate copolymer lOOparts by weight adding, 
whileapplying heat, it mixed and made compound . 

It melted with xylene 50parts by weight vis-a-vis this heat 
conduction composition lOOparts by weight , with dipping 
method paintedin glass cloth . 

Next drying, it drew up thermally conducting sheet of film of 
thickness 0.25mm . 

[0036] 

(Working Example 8 ) 
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aMWW> 100 mmmz$Mtmtb&¥i% 

301 (D^-7x>?J-^yu 100 MSP. i£1b 
7;U5-^A 100 SftflS* ^fiSK-fhU^A 5 
7K«^ 30 M«*SlMLT*teJMtfctf&£ 

^QXlCgXLfco 

[0037] 
(MM 9) 

• VTJ&W?* 100 fiM»lC«ft7;U5-^ 
A 100 MSG. **ttltt-MJ ^7 A 5 7K?D^ 30 

C(DiR«SaMlA4lB 100 **«IC»LT*S/U> 

30 Mt«-e»»u s x-fytr>yai= *o-ctB 

*l^ft«*LT , * 0.25mm 

[0038] 
(ttttfl 1) 

*tti/'Ja->x^h"7— SH-4(3RU-y^3— 
->^>ga->*St*tt)ioo M»lc»fc7 
JUS-"** 30 «ft»*a*PLTS^-r*c:tlz 



[0039] 

j$ttv , J=i->x5XhV-JCR6101(KU-y r > 

□-->^>»j=i->tt5e^tt)ioo mmmm 

1b7;U5-^A 300 s*»s»»LTS«yr 

[0040] 

GUbottJiea i 

[0041] 

[Si] 



Adding naphthene oil lOOparts by weight , aluminum oxide 
lOOparts by weight , sodium thiosulfate pentahydrate 30parts 
by weight of average molecular weight 301 which is a 
softener in liquid state polybutene lOOparts by weight , 
whileapplying heat, it mixed and made compound . 

It melted with xylene 30parts by weight vis-a-vis this heat 
conduction composition lOOparts by weight , with dipping 
method paintedin glass cloth . 

Next drying, it drew up thermally conducting sheet of film of 
thickness 0.25mm . 

[0037] 

(Working Example 9 ) 

Adding aluminum oxide lOOparts by weight , sodium 
thiosulfate pentahydrate 30parts by weight to paraffin wax 
lOOparts by weight , while applying heat, it mixed and made 
compound . 

It melted with xylene 30parts by weight vis-a-vis this heat 
conduction composition lOOparts by weight , with dipping 
method paintedin glass cloth . 

Next drying, it drew up thermally conducting sheet of film of 
thickness 0.25mm . 

[0038] 

(Comparative Example 1 ) 

liquid state silicone elastomer SH-4 (Dow Corning Toray 
Silicone Co. Ltd. (DB 69-066-9486 ) silicone KK ) adding 
aluminum oxide 30parts by weight to 100 parts by weight , it 
drew up heat conduction grease of liquid state by fact that it 
mixes. 

[0039] 

(Comparative Example 2 ) 

liquid state silicone elastomer JCR6101 (Dow Corning Toray 
Silicone Co. Ltd. (DB 69-066-9486 ) silicone KK ) adding 
aluminum oxide 300parts by weight to 100 parts by weight , it 
acquired compound by fact that it mixes. 

With doctor plate it painted this compound in glass cloth and 
vulcanized anddrew up heat conduction silicone gel tape . 

[0040] 

Result above is shown in Table 1 . 

[0041] 

[Table 1 ] 
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[0042] 

»<D*»ttA^ftyiRi±L»*ja*«icej» 



[0042] 

As for sheet which from these charts is produced from 
thermal conductivity composition of this invention because 
thermal conductivity composition softens making use of heat 
of the heating element adhesion of heating element and heat 
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[0043] 



[0044] 

[nwoass] 

7^;uAtt^ic^Lfcs B a niiisyt6^tticg 



absorption body could improve quiteand heat could verify that 
conducted heat it is possible in efficient . 

Because of that thermoresistivity value decreased quite. 

In addition, when either handling property does not add heat, 
because it is a solid , it was satisfactory. 

[0043] 

It makes densemakes dense, vis-a-vis with Comparative 
Example 1, because it is a grease , handling property being 
inferior, adhesion of heating element and heat absorption 
body decreased quite with Comparative Example 2 in 
comparison with sheet whichis produced from thermal 
conductivity composition of this invention and 
thermoresistivity value was large. 

[0044] 

[Effects of the Invention ] 

As above explained, according to this invention , composition 
which possesseshigh thermal conductivity is acquired, this 
product which formed in sheet , film etc is superior in 
handling property , can offer thermal conductivity 
composition where also thermal characteristic is superior in 
like grease . 
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